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(54) SEMICONDUCTOR DEVICE AND ITS FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a semiconductor ~ 

dev.ce of low manufacturing cost by the use of a glass w W 

substrate the distortion spot of which is at least a 

specified temperature, protecting on outer peripheral 

surface of the high heat resistant glass substrate by 

using an insulating silicon film, and forming a single- 
crystal silicon thin film on the high heat resistant glass 

substrate wrapped with the insulating silicon film 

SOLUTION: A glass substrate (glass substrate the 
distortion spot of which is at least 750° C or higher) 
having heat resistance capable of enduring a 
temperature of at least 750° C, is used as a substrate & 
An amorphous silicon film 102 is formed to crystallized' 
glass 101. When the film 2 is formed through a low- 
pressure heat CVD method, the amorphous silicon film 
1 02 can be formed on the surface, the back and the side 

^Tn9°p I SUbS n rate 101 " Which is wra e? ed with the 
film 02. By thermally oxidizing the amorphous silicon 

film 102, a thermal oxide film 103 is formed. A single- 
crystal silicon thin film 107 is formed on the crystallized ,| 9 « mi u 

is protected by the thermal oxide film 103 g ' aSS 101 whose °**T peripheral part 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ _ ■ . 

frSmnThe semiconductor device characterized by including in a configuration TFT which 
makes ^HSwE whose strain point is 750 degrees C or more the i-ulating s .cone 
film of safd ?ass substrate formed to the front face and the rear face at least an I the smgle 
crystal-silicon thin film formed on said insulating silicone film a channel formation field 
rciaim 21 The semiconductor device characterized by including in a configuration TFT which 
mikes tl glass Substrate whose strain point is 750 degrees C or more, the insulating silicone 
Sm which covered the periphery enclosure of said glass substrate and was formed, and the 
s nde-c^stal-silicon thin film formed on said insulating silicone film a channel formation field. 
Eciaim 3?It As the semiconductor device characterized by said glass substrates bemg glass 

Snt] TVJtrodurtion Approach of the semiconductor device characterized by including the 
Access h which a strain point forms an amorphous semiconductor thin film to the whole surface 
of the Jlass substrate which is 750 degrees C or more, the process which it oxidizes [ process ] 
and cam" out conversion of said amorphous semiconductor thin film to the thermal oxidation 
film completed by 1st heat-treatment, and the process which forms a s.ngle-crystal-s.l.con th.n 
film mThe main front-face side of said glass substrate by the smart cutting method. 
[cTa m 5] Z production approach of the semiconductor device characterized by including the 
process in which a strain point forms an insulating silicone film with a reduced pressure heat 
CVD meihod I to the whole surface of the glass substrate which is 750 degrees C or more, and 
the ^rocts wHch forms a single-crystal-silicon thin film in the main front-face side of said 
crlass substrate by the smart cutting method. ... ■ A ^ M 

[Clatm 6] The production approach of the semiconductor device characterized by said glass 
substrates being glass ceramics in claim 4 or claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Invention indicated on these specifications 
relates to the semiconductor device using the single crystal semiconductor thin film formed on 
the substrate which has an insulating front face. Especially, it is cheap as a substrate and heat- 
resistant high glass ceramics (called ceramic glass) are used. 

[0002] In addition, in this specification, all of a thin film transistor (following, TFT), a 
semiconductor circuit, an electro-optic device, and electronic equipment are included and 
treated to a "semiconductor device" at criteria. That is, all the equipments that may function 
using a semi-conductor property are called a semiconductor device. 

[0003] Therefore, the semiconductor device indicated in the range of the above-mentioned 
application for patent includes not only simple substance components, such as TFT, but the 
electronic equipment which carried as components the semiconductor circuit which integrated it, 
an electro-optic device, and them. 
[0004] 

[Description of the Prior Art] In recent years, the technique which constitutes a thin film 
transistor (TFT) using the semi-conductor thin film (number of thickness 10- about hundreds of 
nm) formed on the substrate which has an insulating front face attracts attention. Especially as 
for the thin film transistor, the development as a switching element of an image display device 
(for example, a liquid crystal display: LCD) is hurried. 

[0005] Moreover, the attempt which makes the driver line which controls the pixel matrix circuit 
which controls separately the pixel arranged in the shape of a matrix in the liquid crystal display, 
and a pixel matrix circuit, the logical circuits (an arithmetic circuit, a memory circuit, clock 
generator, etc.) which process the data signal from the outside further on the same substrate is 
made. 

[0006] In order to realize such a monolithic mold LCD, the TFT circuit where a working speed is 
still quicker is needed, therefore a semi-conductor layer with very high carrier mobility is needed. 

[0007] In such flow, the SOI technique attracts attention. The technique called the smart cutting 
method as a technique which forms a single-crystal-silicon thin film on substrates, such as 
synthetic quartz, especially attracts attention. 

[0008] The smart cutting method (SOITEC of France will announce in 1996) is one of the 
lamination SOI techniques, and hydrogen embrittlement is used positively. The easy procedure of 
the smart cutting method is explained to drawing 2 here. 

[0009] First, the thermal oxidation film 202 is formed by oxidizing the bond wafer 201 thermally, 
and a hydrogen ion (H+) is added by the ion implantation method after that. In the bond wafer 
201, the minute cavity (micro cavity) 203 by which termination was carried out from hydrogen is 
formed of the addition process of a hydrogen ion. On these specifications, this minute cavity 203 
will be called a hydrogen placing layer. ( Drawing 2 (A)) 

[0010] Next, heat-treatment of lamination and 500 ** extent is performed for the bond wafer 
201 which finished the above-mentioned processing, and the base wafer 204 which serves as a 
support substrate of a thin film behind at a room temperature. Of this heat-treatment, in an 
above-mentioned hydrogen placing layer, hydrogen embrittlement arises and the fracture layer 
205 by hydrogen embrittlement is formed. ( Drawing 2 (B)) 

[001 1] In this way, if ******** 205 is formed in hydrogen embrittlement, it will leave only the 
single-crystal-silicon thin film 206, and the bond wafer 201 will separate easily. ( Drawing 2 (C)) 
[0012] Therefore, on the base wafer 204, the thermal oxidation film 202 and the single-crystal- 
silicon thin film 206 used as a substrate are formed. In addition, the thickness of the single- 
crystal-silicon thin film 206 at this time is determined by the placing depth of the thickness of 
the thermal oxidation film 202, and hydrogen ion impregnation in drawing 2 (A). 
[0013] In this way, if the condition of drawing 2 (C) is acquired, shallow polishing (touch polish) of 
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10nm order will be performed, heat-treatment of about 2 hours will be performed at the 
temperature of about further 1000-1 100 degrees C, and the strong single-crystal-silicon thin 
film 207 of bonding strength will be obtained. ( Drawing 2 (D)) 

[0014] As mentioned above, the smart cutting method has the advantage that a single-crystal- 
silicon thin film can be obtained with a very simple means. Moreover, since the thickness of a 
single-crystal-silicon layer is not influenced by polishing precision, the homogeneity of thickness 
is very as high as an old lamination SOI substrate. 

[0015] Moreover, recently, the attempt which forms a single-crystal-silicon thin film on synthetic 
quartz using this smart cutting method is also made. (32 Takao Abe: The physical properties of 
the 24th amorphous substances, an application seminar text, p. 25- 1 997) 

[0016] However, if synthetic quartz and a silicon wafer (bond wafer) are stuck according to this 
report, since the difference of a coefficient of thermal expansion is large, destruction will take 
place with heating which is 300 ** extent. Therefore, by the multiple address notice, after 
sticking a bond wafer before and behind 200 **, flat-surface polishing (or etching) was carried 
out to 50 micrometers, 500 ** was heat-treated after that, and lamination is completed. 
[0017] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to form a single- 
crystal-silicon layer on synthetic quartz using the smart cutting method, there is a problem of 
the difference of a coefficient of thermal expansion, and there is a fault that a lamination 
process becomes complicated. 

[0018] Moreover, considering the purpose of forming TFT using a single-crystal-silicon layer, and 
realizing the monolithic mold LCD, it is not desirable to use an expensive quartz substrate, in 
order to make the whole cost increase. 

[0019] Let it be a technical problem for the invention in this application to offer the technique 
for realizing the semiconductor device using the single-crystal-silicon thin film which is made in 
view of the above-mentioned trouble, and is obtained by the smart cutting method with a cheap 
manufacturing cost. 
[0020] 

[Means for Solving the Problem] The configuration of invention indicated on these specifications 
is characterized by including in a configuration TFT which makes the glass substrate whose 
strain point is 750 degrees C or more, the insulating silicone film of said glass substrate formed 
to the front face and the rear face at least, and the single-crystal-silicon thin film formed on 
said insulating silicone film a channel formation field. 

[0021] Moreover, the configuration of other invention is characterized by including in a 
configuration TFT which makes the glass substrate whose strain point is 750 degrees C or more, 
the insulating silicone film which covered the periphery enclosure of said glass substrate and was 
formed, and the single-crystal-silicon thin film formed on said insulating silicone film a channel 
formation field. 

[0022] Moreover, the configuration of other invention is characterized by including the process in 
which a strain point forms an amorphous semiconductor thin film to the whole surface of the 
glass substrate which is 750 degrees C or more, the process which it oxidizes [ process ] and 
carries out conversion of said amorphous semiconductor thin film to the thermal oxidation film 
completely by 1st heat-treatment, and the process which forms a single-crystal-silicon thin film 
in the main front-face side of said glass substrate by the smart cutting method. 
[0023] Moreover, the configuration of other invention is characterized by including the process in 
which a strain point forms an insulating silicone film with a reduced pressure heat CVD method 
to the whole surface of the glass substrate which is 750 degrees C or more, and the process 
which forms a single-crystal-silicon thin film in the main front-face side of said glass substrate 
by the smart cutting method. 

[0024] As important requirements for a configuration of the invention in this application, it is (1) 
substrate. The glass substrate (a strain point glass substrate which is 750 degrees C or more) 
which has the thermal resistance which can bear the temperature of 750 degrees C or more is 
used. 

(2) Protect the peripheral face (at least a front face and a rear face, preferably whole surface) of 
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the above-mentioned quantity heat-resisting-glass substrate with an insulating silicone film. 
(3) On the above-mentioned quantity heat-resisting-glass substrate wrapped in the insulating 
silicone film, use the smart cutting method and form a single-crystal-silicon thin film. 
Three points to say are mentioned. 

[0025] Single-crystal-silicon thin film stuck on the substrate by the smart cutting method 
Perfect bonding strength is acquired by performing 800-1200 degrees C (preferably 900-1 100 
degrees C) heat-treatment. Therefore, as a base substrate, a strain point is . It is necessary to 
use the substrate which is 750 degrees C or more. 

[0026] Although a quartz substrate is first considered as such a substrate, since the quartz 
substrate is expensive, it will raise overall cost as mentioned above. Moreover, the coefficient of 
thermal expansion of a quartz is 0.48x10 to 6 degree C -1, and is as small as about [ of the 
coefficient of thermal expansion (about 4.15x10 to 6 degree C -1) of silicon ] 1/10. Namely, it is 
easy to generate stress between silicon, and easy to cause peeling (film peeling) of silicon etc. in 
the case of heat-treatment. 

[0027] So, a strain point in the invention in this application The heat-resistant high glass 
ceramics which are 750 degrees C or more (typically 800-1200 degrees C, preferably 900-1 100 
degrees C) are used as a substrate. Since glass ceramics are made more thinly than a quartz, 
they can hold down the manufacturing cost of LCD at a low price. Moreover, since it is a glass 
substrate, the formation of the size version is possible, and the cost cut by multiple picking can 
also be aimed at. 

[0028] Furthermore, since a coefficient of thermal expansion is easily changeable by making 
suitable the component presentation which constitutes glass ceramics, it can choose the thing 
near the coefficient of thermal expansion of a single-crystal-silicon thin film. That is, since the 
difference of a coefficient of thermal expansion can be made very small, film peeling like the 
former etc. does not need to be lost, and it is not necessary to perform a complicated process 
which was stated in the conventional example. 

[0029] However, since glass ceramics have various component presentations, we are anxious 
about the outflow of the component matter in the manufacture process of a semiconductor 
device. Therefore, it becomes important to protect glass ceramics by the insulator layer (for an 
insulating silicone film to be desirable when affinity with a single-crystal-silicon thin film is taken 
into consideration), for that purpose, all process processes — setting — glass ceramics — it is 
necessary to protect at least a front face (side in which a component is formed), and a rear face 
by the insulator layer 

[0030] In addition, the side face of glass ceramics does not pose a problem so much, even if it 
has exposed, since it is a very small area when it sees from the whole. However, it cannot be 
overemphasized that it is most desirable to wrap completely a front face, a side face, and a rear 
face in an insulator layer, and to prevent the outflow of the component matter completely. 
[0031] However, the part which is not formed is made into the part of the substrate supporters 
at the time of forming an insulator layer (pusher pin etc.). However, since it is a very minute field 
as compared with the whole area, a problem does not become. 

[0032] It resulted in the configuration of the invention in this application that invention-in-this- 
application persons prepare the single-crystal-silicon thin film formed by the smart cutting 
method on the high heat-resisting-glass substrate protected in the peripheral face (preferably 
whole surface) with the insulating silicone film in consideration of the above point 
[0033] 

[Embodiment of the Invention] Suppose that detailed explanation is given about the operation 

gestalt of the invention in this application as it is also at the example shown below 

[0034] 

[Example] [Example 1] This example explains the process to the place which forms a single- 
crystal-silicon thin film on glass ceramics using the smart cutting method using drawing 1 . 
[0035] First, it is a substrate. 0.5-1. 1mm The glass-ceramics substrate 101 of thickness 
(typically 0.7mm thickness) is prepared. Glass ceramics are also called crystallized glass and are 
defined as the glass substrate which the minute crystal was grown up into homogeneity and 
obtained in the phase of glass generation. Such glass ceramics have high thermal resistance, and 
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have the description that a coefficient of thermal expansion is small. 

[0036] glass substrate used by the invention in this application 750 degrees C or more — 
desirable — The high thermal resistance which has the strain point temperature of 900-1 100 is 
required. Although the glass ingredient which realizes such thermal resistance in the present 
condition has only glass ceramics, if it is the substrate which has the above-mentioned thermal 
resistance even if it is the glass substrates (for example, high heat-resisting-glass substrate of 
an amorphous state etc.) which do not go into the definition of glass ceramics, it can use for the 
invention in this application. 

[0037] In addition, the detail about crystallization glass is good to refer to "pp.1 97-21 7 besides 
glass handbook; Sumio Sakuhana , Asakura Publishing, and 1975/' 
[0038] Although the class of glass ceramics is also various, it can be said that the 
aluminosilicate glass consisting mainly of a quartz (Si02) and an alumina (aluminum 203), 
borosilicate glass (B-2 03 is contained), etc. are fundamentally practical. However, it is desirable 
that it will be alkali free glass if it takes into consideration to use as a substrate for 
semiconductor devices, and they are MgO-aluminum203-Si02 system, 20PbO-ZnO-B3 system, 
and aluminum203-B-203-Si02 at such semantics. A system and ZnO-B203-Si02 A system 
etc. is desirable. 

[0039] The high insulation crystallization glass of MgO-aluminum203-Si02 system is glass 
ceramics which make a KOJU light (2MgO, 2aluminum203, and 5Si02) the main crystal phase as 
a nucleation agent including Ti02, Sn02, Zr02, etc. This type of glass ceramics have high 
thermal resistance, and the description is in the point that electric insulation is excellent also in 
the RF region. The example of a presentation and coefficient of thermal expansion of KOJU light 
system glass ceramics are shown in Table 1. 



[0040] 
!Table 1] 


#7*fflj£ (wt%) 




Sf02 


AI203 


MgO 


TIOz 


X10* 6 CO' 1 


40—60 


20-30 


13—14 


9—13 


1.5—6.5 



[0041] Since the effect of the shrinkage (shrinkage by heat) by heat becomes small so that it is 
small, a coefficient of thermal expansion is desirable as a substrate for semi-conductors which 
performs detailed pattern processing. However, since it will lifting-come to be easy of film 
peeling etc. if a difference with the coefficient of thermal expansion of a semi-conductor thin 
film is large, it is desirable to use the thing near the coefficient of thermal expansion of a semi- 
conductor thin film if possible. When such a thing is taken into consideration, Si02 is 45 - 57%, 
and aluminum 203. 20 - 27%, and MgO Ti02 1 1 to 18% 9 - 12% It can be said that KOJU light 
system glass ceramics are desirable. 

[0042] Moreover, when producing the transparency mold LCD, for example, translucency is 
required of glass ceramics. In such a case, it is good to use the transparent glass ceramics of 
non-alkali. For example, a coefficient of thermal expansion by the restoration beta-quartz solid 
solution As glass ceramics which are 1.1 to 3.0x10 to 6 degree C, there are glass ceramics as 
shown in Table 2. [ a crystal phase ] 



;0043] 
iTable 2] 


tf7*«iBJ£ (wt%) 


X10" 8 0C)" 1 


SiCte 


AI2O3 


MgO 


ZnO 


Z1O2 


64—75 


16-25 


3-10 


0—7 


3—10 


1.1—3.0 
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[0044] The 1st of the requirements for a configuration of the invention in this application is using 
the above glass ceramics as a substrate. Of course, if a suitable device (it protects completely 
by the insulator layer like the invention in this application) is given, alkali system glass ceramics 
(Na2 0-aluminum203-Si02 a system and Li2 0-aluminum203-Si02 system etc.) can also be 
used. Moreover, it is able for a coefficient of thermal expansion to coat the glass with which very 
small (or close to zero) glass ceramics also have the coefficient of thermal expansion of 2.0 to 
3.0x10 to 6 degree C, and to ease the difference of a coefficient of thermal expansion with a 
semi-conductor thin film. 

[0045] If the glass ceramics 101 of the above configurations are prepared, the amorphous 
silicone film 102 will be formed to glass ceramics 101. Membrane formation is performed with a 
reduced pressure heat CVD method, and a silane (SiH4) or a disilane (Si2H6) is used as 
membrane formation gas. in addition, thickness — 50 - 250 nm (typically 100 - 150 nm) — then, 
it is good. ( Drawing 1 (A)) 

[0046] Thus, if membranes are formed with a reduced pressure heat CVD method, as a substrate 
101 is wrapped in, the amorphous silicone film 102 can be formed to a front face, a rear face, 
and a side face. In addition, the amorphous silicone film 102 is not formed by the part which the 
pusher pin for holding a substrate strictly touches. However, it is small if it sees from the whole 
area. 

[0047] Next, it heat-treats and the thermal oxidation film 103 is formed by oxidizing the 
amorphous silicone film 102 thermally completely. In this case, the amorphous silicone film 102 is 
the thickness of the thermal oxidation film 103, in order to oxidize thermally completely and to 
change to the thermal oxidation film 103. It is set to 100 - 500 nm (typically 200 - 300 nm). 
[0048] Moreover, the conditions of heat-treatment are the well-known dry cleaning 02. 
Oxidization and sentiment 02 It cares about with neither of the means, oxidization, steam 
oxidization, pie ROJIE nick oxidization, oxygen tension oxidization, nor hydrochloric-acid (HCI) 
oxidization. Processing temperature and the processing time should just set up suitable 
conditions, after taking a process into consideration. 

[0049] In addition, after performing this heat-treatment at the temperature below a slowly 
cooling point more than the strain point of glass ceramics and holding at that temperature, it is 
desirable to perform processing in which it cools slowly. If such processing is performed, the 
cure against shrinkage of glass can be performed to formation and coincidence of the thermal 
oxidation film. That is, the amount of shrinkage of the substrate by subsequent heat-treatment 
can be reduced by fully shrinking a substrate beforehand by above-mentioned processing. The 
technique relevant to this is indicated by JP,8-250744,A. 

[0050] Although the thermal oxidation film (oxidation silicone film) 103 is formed as mentioned 
above, since the amorphous silicone film 102 is formed as it wraps in a substrate 101, as the 
thermal oxidation film 103 also wraps in a substrate 101, it is formed as mentioned above. That 
is, since the glass-ceramics substrate 101 is completely wrapped in an insulating silicone film, it 
becomes possible [ preventing the outflow of the component matter ]. 

[0051] In addition, it is SixOy here. Although the oxidation silicone film expressed is used as an 
insulating silicone film, otherwise, it is SixNy. It is also possible to use insulating silicone films, 
such as an oxidation silicon nitride film expressed with the silicon nitride film expressed or 
SiOxNy. 

[0052] In this way, the point using 2 of the important configurations of the invention in this 
application and glass ceramics and the point of wrapping glass ceramics in an insulating silicone 
film are attained. 

[0053] Next, the bond wafer 104 is prepared. The front face is covered by the thermal oxidation 
film 105, and, as for the bond wafer 104, the hydrogen placing layer 106 is formed of hydrogen 
ion (H+ ion) placing by the ion implantation method. 

[0054] In addition, thickness of the thermal oxidation film 105 It is referred to as 200 - 700 nm 
(typically 400-500nm), and is the dose of a hydrogen ion. It considers as 5x1015 - 1x1017 
ions/cm2 (preferably 1x1016 - 5x1016 ions/cm2). With the dose not more than this, formation of 
a fracture layer becomes difficult and there is a possibility of fracturing to an ion implantation 
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and coincidence, by the concentration beyond this. 

[0055] And to the main front-face side (side which forms TFT) of above-mentioned 
crystallization glass 101, the bond wafer 104 is given at a room temperature, and it heat-treats 
lamination and after that at the temperature of 400 - 600 ** (typically 500 degrees C). Since 
there is no difference in the coefficient of thermal expansion of crystallization glass 101 and the 
bond wafer 104 not much at this time, problems, such as peeling (film peeling) by thermal stress, 
can be prevented. 

[0056] In this way, when heating down stream processing is completed, the bond wafer 104 is 
pulled apart and the thermal oxidation film 105 which was some bond wafers 104, and the single- 
crystal-silicon thin film 107 are made to remain on crystallization glass 101. ( Drawing 2 (D)) 
[0057] It unites with the thermal oxidation film 103 formed at the process of drawing 2 (B), and 
this thermal oxidation film 105 functions as substrate film. 

[0058] Then, a deed and 900-1200 degrees C (typically 950-1050 degrees C) heat-treatment are 
performed for the touch polish process around 10nm, and the bonding strength of the single- 
crystal-silicon thin film 107 is heightened. In this way, the single-crystal-silicon thin film 107 can 
be formed on the glass ceramics 101 completely protected in the periphery enclosure by the 
thermal oxidation film 103. 

[0059] The glass-ceramics substrate shown in drawing 1 (D) produced according to this example 
has [ using a quartz substrate rather than ] a sharply cheap manufacturing cost like the former. 
Moreover, since the substrate periphery enclosure is completely protected with the oxidation 
silicone film, contamination by the glass component does not occur at a back process. 
[0060] [Example 2] This example explains the making process of the semiconductor device which 
has the configuration of the invention in this application using drawing 3 . The example which 
really forms the drive circuit and logical circuit which consist of CMOS circuits which specifically 
combined NTFT (N channel mold TFT) and PTFT (P channel mold TFT) complementary, and the 
pixel matrix circuit which consists of NTFT(s) on the same substrate is shown. 
[0061] In addition, with a logical circuit, it is the digital disposal circuit which has another 
function, and the generic name of a D/A converter circuit, a memory circuit, a gamma correction 
circuit, and circuits that perform signal processing which was being conventionally performed by 
external IC, such as a data-processing circuit, is further meant as the drive circuit represented 
by the shift register etc. 

[0062] First, according to the making process explained using drawing 1 , even formation of a 
single-crystal-silicon thin film is terminated. And patterning of the obtained single-crystal-silicon 
thin film is carried out, and barrier layers 303-305 are formed. As for the barrier layer of PTFT of 
a CMOS circuit, and 304, 303 is [ the barrier layer of NTFT of a CMOS circuit and 305 ] the 
barrier layers of a pixel matrix circuit, and each thickness is adjusted so that it may be set to 
30nm. 

[0063] In addition, in this example, the glass ceramics which have ZrO2:10% of presentation are 
used Si02:65%, 203:25% of aluminum, and MgO:10% as a substrate 301. This substrate 301 has 
the description in a transparent point. Moreover, 302 is the oxidation silicone film which was 
made to oxidize an amorphous silicone film thermally and was obtained, and is thickness. It is 
400nm. 

[0064] In this way, the condition of drawing 3 (A) is acquired. Next, gate dielectric film 306 which 
consists of oxidation silicone films It forms in 120nm thickness. In addition, an oxidation silicon 
nitride film or a silicon nitride film can be used for others. Furthermore, it is good also as a 
laminated structure, combining these insulation silicone film freely. 

[0065] If gate dielectric film 306 is formed, it is in the condition. A thermal oxidation process is 
performed in a 800-1 100 degrees C (preferably 1000-1150 degrees C) temperature requirement. 
Since a thermal oxidation reaction advances by the interface of a barrier layer and gate 
dielectric film at this time, a barrier layer is thin-film-ized and the thickness of gate dielectric 
film increases. This configuration is effective when suppressing dielectric breakdown of the gate 
dielectric film by the edge-thinning phenomenon (phenomenon in which the thermal oxidation film 
becomes extremely thin at the barrier layer edge). 

[0066] Moreover, although an inert atmosphere or an oxidizing atmosphere is sufficient as the 
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ambient atmosphere of heat-treatment at this time, it is dry cleaning 02. It is desirable when 
acquiring an interface property with the most stable ambient atmosphere. Moreover, the 
membraneous quality of gate dielectric film itself also improves by heat-treating at an elevated 
temperature. 

[0067] Next, the gate electrodes 307-309 which consist of a crystalline silicone film which 
presents N type conductivity are formed on gate dielectric film 306. Thickness of the gate 
electrodes 307-309 What is necessary is just to choose in the range of 200 - 300 nm ( Drawing 

3(B)) ' 

[0068] If the gate electrodes 307-309 are formed, gate dielectric film 306 will be etched by the 
dry etching method by using the gate electrodes 307-309 as a mask. It is CHF3 in order to etch 
the silicon oxide film in this example. Gas is used. 

[0069] It will be in the condition that gate dielectric film remains only directly under a gate 
electrode (and gate wiring) according to this process. Of course, the part which remained in the 
bottom of a gate electrode is a part which actually functions as gate dielectric film. 
[0070] Next, the field used as PTFT is hidden with the resist mask 310, and the impurity (this 
example Lynn) which gives N type is added by the ion implantation method or the plasma doping 
method. Since it becomes a LDD (Lightly Doped Drain) field behind, a part of low concentration 
impurity ranges 311 and 312 formed at this time are 1x1017 - 5x1018 atoms/cm3. Lynn is added 
by concentration. ( Drawing 3 (C)) 

[0071] Next, after removing the resist mask 310, the field used as NTFT is hidden with the resist 
mask 313, and the impurity (this example boron) which gives P type is added by the ion 
implantation method or the plasma doping method. The low concentration impurity range 314 is 
formed at this time as well as the case of Lynn. ( Drawing 3 (D)) 

[0072] In this way, if the condition of drawing 3 (D) is acquired, after removing the resist mask 
313, sidewalls 315-317 are formed using the etchback method. Sidewalls 315-317 consist of this 
examples using a silicon nitride film. 

[0073] In addition, if the thickness of the oxidation silicone film 302 which protects the side face 
of crystallization glass 301 is thin when using an oxidation silicone film as an ingredient of a 
sidewall, also when it is no longer an etchback process, it may happen. Although the outflow of a 
glass component does not pose a problem so much since a glass side face is smaller enough 
than the whole area, thickness of the silicon oxide film 302 is thickened beforehand, and you may 
make it after an etchback process remain. 

[0074] In this way, if sidewalls 315-317 are formed, the field which serves as PTFT again will be 
hidden with the resist mask 318, and Lynn will be added. At this time, a dose is made higher than 
a previous addition process. 

[0075] The source field 319 of NTFT which constitutes a CMOS circuit according to the addition 
process of this Lynn, the drain field 320, the low concentration impurity range (LDD field) 321, 
and the channel formation field 322 demarcate. Moreover, the source field 323 of NTFT which 
constitutes a pixel matrix circuit, the drain field 324, the low concentration impurity range (LDD 
field) 325, and the channel formation field 326 demarcate. ( Drawing 4 (A)) 

[0076] Next, after removing the resist mask 315, the field which serves as NTFT with the resist 
mask 327 is hidden, and boron is added with a dose higher than previously. The source field 328 
of PTFT which constitutes a CMOS circuit according to the addition process of this boron, the 
drain field 329, the low concentration impurity range (LDD field) 330, and the channel formation 
field 331 demarcate. ( Drawing 4 (B)) 

[0077] If the addition process of the impurity to a barrier layer is completed as mentioned above, 
it will heat-treat by furnace annealing, laser annealing, or lamp annealing, and the added impurity' 
will be activated. Moreover, the damage which the barrier layer received at the time of addition 
of an impurity is also recovered at this time. 

[0078] In addition, an impurity element is not added at all but the channel formation fields 322, 
326, and 331 are genuineness fields genuineness or substantially. The high impurity 
concentration which gives N type or P type as it is genuineness substantially here being below 
the spin density of a channel formation field, or this high impurity concentration 1x1014 - 1x1017 
atoms/cm3 It points out having fitted in the range. 



4 



,JP-A-H1 1-163363 



10/20 



[0079] Next, silicon nitride film of 25nm thickness The 1st interlayer insulation film 332 which 
consists of a cascade screen with the oxidation silicone film of 900nm thickness is formed. And 
the source electrodes 333-335 and the drain electrodes 336 and 337 which consist of cascade 
screens which consist of Ti/aluminum/Ti (thickness is 100/500/100 nm to order) are formed. 
[0080] Next, the 2nd interlayer insulation film which consists of a laminated structure of the 
oxidation silicone film (not shown) of 338 or 20nm thickness of silicon nitride films of 50nm 
thickness and the polyimide film 339 of 1 -micrometer thickness is formed. In addition, other 
organic nature resin film, such as an acrylic and a polyamide, can be used besides polyimide. 
Moreover, the silicon oxide film of 20nm thickness in this case functions as an etching stopper at 
the time of carrying out dry etching of the polyimide film 339. 

[0081] If the 2nd interlayer insulation film is formed, the polyimide film 339 will be etched in the 
field which forms auxiliary capacity behind, and opening will be prepared. At this time, it 
considers as the condition of whether it leaves only a silicon nitride film 338 to the pars basilaris 
ossis occipitalis of opening, or to leave a silicon nitride film 338 and an oxidation silicone film (not 
shown). 

[0082] And the titanium film of 300 nm thickness is formed and the black mask 340 is formed by 
patterning. This black mask 340 is arranged at the part which requires protection from light, such 
as TFT and the wiring section, on a pixel matrix circuit. 

[0083] At this time, the drain electrode 337 and the black mask 340 of a pixel matrix circuit will 
be in the condition of having approached on both sides of the silicon nitride film 338 (or cascade 
screen of a silicon nitride film and an oxidation silicone film), by the above-mentioned opening. 
The black mask 340 is held to fixed potential, and the auxiliary capacity 341 which uses the drain 
electrode 337 as a lower electrode, and uses the black mask 340 as an up electrode consists of 
this examples. In this case, since [ that a dielectric is very thin ] specific inductive capacity is 
high, it is possible to secure a big capacity. 

[0084] In this way, if the black mask 340 and the auxiliary capacity 341 are formed, the polyimide 
film of 1 -micrometer thickness will be formed and it will consider as the 3rd interlayer insulation 
film 342. And the pixel electrode 343 which forms a contact hole and consists of transparence 
electric conduction film (typically ITO) is formed in the thickness of 120nm. 

[0085] To the last, it is in a hydrogen ambient atmosphere. 350 degrees C of heat-treatment of 
about 2 hours are performed, and the whole component is hydrogenated. In this way, a active- 
matrix substrate as shown in drawing 4 (C) is completed. Since TFT formed by this example uses 
the single-crystal-silicon thin film as a barrier layer, it has the very high engine performance. 
[0086] for example, a subthreshold level multiplier (S value) — NT FT and PTFT — both — 60 - 
80 mV/decade it is — electric field effect mobility (mobility) of NTFT Mobility of 300- 
700cm2/Vs and PTFT 200-400cm2/Vs It realizes. 

[0087] Moreover, since the single-crystal-silicon thin film is formed by the smart cutting method, 
the homogeneity of the thickness of the barrier layer on a substrate can be raised. When 
suppressing the property variation of the pixel TFT (TFT which constitutes a pixel matrix circuit) 
of which high homogeneity is required especially, the invention in this application is very 
effective. 

[0088] Moreover, if a active-matrix substrate is completed, and a liquid crystal layer is pinched 
between opposite substrates according to a well-known eel **** process, the liquid crystal 
display (transparency mold) of a active-matrix mold will be completed. 

[0089] In addition, the structure of a active-matrix substrate is not limited to this example, but 
can be made into all structures. That is, if it is the structure where the requirements for a 
configuration of the invention in this application may be satisfied, an operation person can design 
TFT structure, circuit arrangement, etc. freely. 

[0090] For example, although the transparence electric conduction film is used as a pixel 
electrode in this example, if this is changed into reflexible high ingredients, such as aluminium 
alloy film, the active matrix liquid crystal display of a reflective mold is easily realizable. 
Moreover, the glass ceramics which serve as a parent of a active-matrix substrate in this case 
do not need to be transparent, and may use the substrate of protection-from-light nature. 
[0091] Moreover, in this example, since glass ceramics are used as a active-matrix substrate, 
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when using a glass substrate as an opposite substrate, it is congenial, temporary — a active- 
matrix substrate — ** — if it carries out and a quartz is used, curvature may arise from the 
difference in the coefficient of thermal expansion of a quartz and glass between a active-matrix 
substrate and an opposite substrate 

[0092] [Example 3] This example explains the example in the case of forming the insulating 
silicone film for protecting glass ceramics in the configuration of examples 1 and 2 with a 
reduced pressure heat CVD method. 

[0093] First, it is Si02 as a substrate. : 52.5, aluminum 203:26.5, MgO:1 1.9, and TiO 2:11,4 The 
glass ceramics used as a presentation component are prepared. This is the KOJU light system 
glass ceramics of non-alkali which used Ti02 as a nucleation agent. 

[0094] Next, an oxidation silicon nitride film is formed to the front face, rear face, and side face 
of glass ceramics. At this example, it is a silane (SiH4) as membrane formation gas. An oxidation 
silicon nitride film is formed with the reduced pressure heat CVD method using nitrous oxide 
(N20). 

[0095] In this case, membrane formation temperature Carrying out by 800 - 850 ** (this example 
850 **), the flow rate of each membrane formation gas is SiH4:10 - 30sccm and N20. : 300 - 
900sccm It carries out. Moreover, reaction pressure 0.5 - LOtorr Then, it is good. 
[0096] Moreover, it is if a silane, a nitrogen dioxide (N20), or a nitrogen monoxide (NO) is used 
as membrane formation gas. An oxidation silicon nitride film can also be formed at the 
temperature of 600 - 650 **. In that case, reaction pressure 0.1 - LOtorr Carrying out, each 
quantity of gas flow is SiH4:10 - 30sccm and N02. Or NO : 300 - 900sccm Then, it is good. 
[0097] In order to form an oxidation silicon nitride film with a reduced pressure heat CVD 
method in the case of this example, the whole surface of glass ceramics serves as a form 
wrapped in an insulator layer. Moreover, a silicon nitride film can also be formed as a protective 
coat of glass ceramics by differing membrane formation gas. 

[0098] In that case, it is the JIKURORU silane (SiH2CI2) of 40 - SOsccm as membrane formation 
gas. 200 - 250sccm Ammonia (NH3) is used and it is membrane formation temperature. 750-800 
** and reaction pressure 0.1 - O.Storr Then, it is good. 

[0099] Although the silicon nitride film was the optimal insulator layer for preventing the outflow 
of a glass component, since its stress was strong, it was unsuitable as substrate film of TFT. 
However, in the invention in this application, since a silicon nitride film is formed in a front face 
and a rear face even if there are few glass ceramics, the stress of a silicon nitride film is offset 
on the both sides of a substrate, and the curvature of a substrate etc. is not generated. 
[0100] [Example 4] This example shows the example in the case of using the insulating silicone 
film which formed membranes with the reduced pressure heat CVD method as gate dielectric 
film in the example 1 thru/or the example 2. Drawing 5 is used for explanation. The condition 
which shows in drawing 5 is in the condition immediately after etching gate dielectric film, after 
forming a gate electrode. 

[0101] In drawing 5 , it is an oxidation silicon nitride film used as a protective coat (substrate 
film) for 501 to prevent glass ceramics and for 502 prevent the outflow of the component matter 
from glass ceramics. After forming barrier layers 503-505 in the front-face side of glass 
ceramics 501 and forming gate dielectric film, the gate electrodes 506-508 are formed. 
[0102] Gate dielectric film 509-51 1 remains directly under a gate electrode by performing dry 
etching by using these gate electrodes 506-508 as a mask. 

[0103] The point using the insulating silicone film (this example oxidation silicon nitride film) 
which formed membranes with the reduced pressure heat CVD method as gate dielectric film 
has the most important configuration of this example. That is, the point that gate dielectric film 
is also formed by all the fields by the side of the front face of glass ceramics 501, a rear face, 
and a side face is the description. 

[0104] Therefore, when the etching process of gate dielectric film (oxidization silicon nitride film) 
is completed (condition of drawin g^ ), in the front-face side of a substrate, except the part by 
which the mask was carried out with the gate electrode, it is removed completely and the 
oxidization silicon nitride film 512 remains in the rear face and side face of a substrate as it is. In 
addition, although the oxidation silicon nitride film formed in the side face will be removed 
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depending on conditions, even if a side face will be removed, it is satisfactory. 
[0105] With the configuration of this example, even if a rear face and a side face may be put to 
the etchant or etching gas which can etch an oxidization silicon nitride film at a next process, it 
can leave the oxidization silicon nitride film 502 which formed membranes directly to glass 
ceramics 501. That is, it is possible to prevent the outflow of the component matter from a glass 
substrate thoroughly. 

[0106] [Example 5] Although the crystalline silicone film which presents N type conductivity as a 
gate electrode is used in the example 2, all ingredients can be used if it is the ingredient which 
has conductivity. When producing the liquid crystal display for accepting reality especially, since 
the area of a pixel matrix circuit becomes large, it is desirable to use the small ingredient of 
wiring resistance. 

[0107] In such a case, it is desirable to use the ingredient which uses aluminum or aluminum as a 
principal component as a gate electrode. At this example, it is 2wt(s)% as a gate electrode. The 
aluminum film containing a scandium is used. 

[0108] When using the ingredient which uses aluminum as a principal component as a gate 
electrode, it is good to use the technique indicated by JP,7-135318,A by this invention persons. 
In this official report, the oxide film on anode which anodizes a gate electrode instead of the 
sidewall used in the example 1, and is obtained is used. 

[0109] It becomes possible to form small gate wiring of wiring resistance by using the ingredient 
which uses aluminum or aluminum as a principal component as a gate electrode like this example, 
and a active-matrix substrate with a quick speed of response can be produced. 
[01 10] In addition, this example can be combined with the configuration of examples 1-4. 
[0111] [Example 6] In an example 2, it is effective to add the impurity element for controlling the 
threshold electrical potential difference (Vth) of TFT in a barrier layer. Since what is necessary 
is to just be added by even the channel formation field at least, as long as this impurity element 
is before formation of a gate electrode, it may be added any time. 

[01 12] When adding in addition to the time of membrane formation, means, such as addition by 
the ion implantation method or the plasma doping method, addition by the diffusion out of a 
gaseous phase, and addition by the diffusion out of solid phase, can be used. Since addition 
alternative in condition of changing the impurity added by NTFT and PTFT is possible for these 
means, they are effective. 

[01 13] Moreover, if Vth is moved to a plus side and it will be made to move to a minus side as an 
impurity element to add using 13 group element (boron, a gallium, or indium), 15 elements (Lynn, 
arsenic, or antimony) will be used. 

[01 14] In addition, this example can be combined with the configuration of examples 1-5. 
[01 15] [Example 7] This example explains the example in the case of using the DLC (Diamond 
Like Corbon) film as a heat sink on the 3rd interlayer insulation film 342 (referring to drawing 4 
(O) in the active-matrix substrate explained in the example 1. 

[01 16] Although the structure shown in drawing 6 is fundamentally the same as the structure of 
drawing 4 (C), it differs in that the DLC film 601 is formed on the 3rd interlayer insulation film 
342. 

[01 17] DLC is an ingredient with the high degree of hardness which uses as a principal 

component the carbon or carbon in which the physical properties like a diamond are shown. 

Moreover, it is also called i-carbon and is sp3. Association is constituted as a subject. 

[01 18] A diamond is an ingredient with the highest thermal conductivity (it is about ten to 20 

W/cm-k at a room temperature) in a room temperature, and shows thermal conductivity also 

with the expensive DLC film in which physical properties equivalent to it are shown. It is made to 

function as a heat sink in this example using the height of the thermal conductivity. 

[01 19] Moreover, since the DLC film is excellent in adhesion with the organic nature resin film, 

when preparing a heat sink on it, using the organic nature resin film as an interlayer insulation 

film, it is a very effective ingredient. 

[0120] In addition, as a membrane formation means of the DLC film, the gaseous-phase forming- 
membranes methods, such as a plasma-CVD method, an ECR plasma-CVD method, a spatter, 
the ion beam spatter method, and ionization vacuum deposition, can be used. 
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[0121] Moreover, a hydrocarbon is used as material gas at the time of forming the DLC film. As a 
hydrocarbon, unsaturated hydrocarbon, such as saturated hydrocarbon, such as methane, 
ethane, and a propane, ethylene, and acetylene, is mentioned. Moreover, one piece or plurality 
may use the halogenated hydrocarbon permuted by the halogen among the hydrogen of a 
hydrocarbon molecule. 

[0122] Moreover, it is effective to add the hydrogen other than a hydrocarbon. If hydrogen is 
added, the hydrogen radical in the inside of the plasma will increase, the excessive hydrogen in 
the film is drawn out, and the effectiveness of raising membraneous quality can be expected. At 
this time, the ratio of the hydrogen quantity of gas flow to all quantities of gas flow is preferably 
[ 50 - 70% of ] good 30 to 90%. If there are too many these ratios, a membrane formation rate 
will decrease, and if too few, the drawing effectiveness of excessive hydrogen will be lost. 
[0123] Furthermore, helium can also be added as carrier gas which dilutes material gas, and, in 
the case of a spatter, an argon may be added as sputtering gas. Moreover, the thing which is 
indicated by JP.6-208721 ,A and which add 13 to 15 group's element like is also effective. 
[0124] moreover, reaction pressure 5 - 1000mTorr — 10 - 100mTorr is preferably good. High- 
frequency power usually uses 13.56MHz. RF power impressed at this time — 0.01 - 1 W/cm2 — 
it considers as 0.05 - 0.5 W/cm2 preferably. Furthermore, it is [ as opposed to / in adding the 
excitation effectiveness by 2.45GHz microwave, in order to promote decomposition of material 
gas **** / the excitation space ] 875. It is also effective to form the magnetic field of a gauss 
and to use electron spin resonance. 

[0125] In this example, as material gas, 50sccm(s) are introduced for methane, 50sccm(s) are 
introduced into the reaction space of plasma-CVD equipment for hydrogen gas, and, in a 
membrane formation pressure, 10mTorr(s) and RF power make temperature of 100W and 
reaction space a room temperature. Moreover, it is substrate bias. The direct-current bias of 
200V is added and eburnation of membraneous quality and improvement in a degree of hardness 
are aimed at by forming electric field in which the particle in the plasma (ion) carries out 
incidence on a forming face-ed. 

[0126] Moreover, the DLC film has at least about 10nm of abrasion resistance with very high 
thickness. Therefore, with the structure shown in drawing 7 , the effectiveness of protecting the 
3rd interlayer insulation film 342 from a mechanical impact is acquired. This is very effective to 
the friction process by a rubbing process etc. 

[0127] In addition, coefficient of friction has a dependency in DLC thickness, and becomes so 
small that DLC thickness becomes thick. Therefore, although there should just be 10nm or more 
of thickness of the DLC film, since the electric field impressed to liquid crystal will become weak 
if too thick, about 10-50nm is good. 

[0128] in addition, JP,3-72711,B according to this invention persons about the still more detailed 
membrane formation approach of the DLC film, and membrane formation equipment — said — 
4-27690 a number official report — said — 4-27691 It is good to refer to a number official 
report. 

[0129] With the structure of drawing 7 obtained with the above configurations, since the heat 
generated in TFT is missed at high effectiveness, the malfunction by accumulation can be 
prevented. It is better to use such a thermal protection system especially for the liquid crystal 
display used for projection type electronic equipment. 

[0130] [Example 8] The example which constituted the liquid crystal display is shown in drawing 
7 using the active-matrix substrate which has the configuration shown in examples 1-7. Drawing 
7 is a part equivalent to the body of a liquid crystal display, and is also called a liquid crystal 
module. 

[0131] In drawing 7 , as 701 wraps glass ceramics and 702 wraps the whole surface of glass 
ceramics, it is the formed insulating silicone film. Although an insulating silicone film does not 
exist in the side face used as a cutting plane in cutting down two or more active-matrix 
substrates by multiple picking from the size version substrate, it is the description of the 
invention in this application that an insulating silicone film remains in the other side face. Of 
course, since it has completed as a active-matrix substrate, even if it is not protected with an 
insulating silicone film, there is no fear of the component matter flowing out. 
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[01 32] And two or more TFT(s) are formed as it is also with a single-crystal-silicon thin film on 
the substrate of such a configuration. These TFT(s) constitute the pixel matrix circuit 703, the 
gate side drive circuit 704, the source side drive circuit 705, and a logical circuit 706 on a 
substrate. And the opposite substrate 707 is stuck to such a active-matrix substrate. A liquid 
crystal layer (not shown) is pinched between a active-matrix substrate and the opposite 
substrate 707. 

[01 33] Moreover, it is desirable to arrange altogether the side face of a active-matrix substrate 
and the side face of an opposite substrate except for one certain side with the configuration 
shown in drawing 7 . The number of multiple picking from the size version substrate can be 
efficiently increased by carrying out like this. Moreover, in the one above-mentioned side, some 
opposite substrates are removed, some active-matrix substrates are exposed, and FPC (flexible 
print circuit)708 is attached there. IC chip (semiconductor circuit which consists of MOSFETs 
formed on single crystal silicon) may be carried here if needed. 

[0134] Since TFT which constitutes the circuit of this example has the very high working speed, 
it can really form the digital disposal circuit driven with the high frequency of hundreds of MHz - 
several GHz on the same substrate as a pixel matrix circuit. That is, the liquid crystal module 
shown in drawing 7 embodies a system-on panel. 

[0135] In addition, although this example has indicated the case where the invention in this 
application is applied to a liquid crystal display, it is also possible to constitute a active-matrix 
mold EL (electroluminescence) display etc. Moreover, it is also possible to form the image 
sensors possessing a photo-electric-conversion layer etc. on the same substrate. 
[0136] In addition, the equipment which changes an optical signal into an electrical signal like an 
above-mentioned liquid crystal display, EL indicating equipment, and image sensors, or has the 
function to change an electrical signal into an optical signal is defined as an electro-optic device. 
If the invention in this application is the electro-optic device which can be formed on the 
substrate which has an insulating front face using a semi-conductor thin film, it is applicable to 
all. 

[0137] [Example 9] The invention in this application can also constitute the thin film integrated 
circuit (or semiconductor circuit) which integrated not only an electro-optic device as shown in 
the example 8 but the functional circuit. For example, arithmetic circuits, such as a 
microprocessor, the high frequency circuit for pocket devices (MMIC: a microwave module and 
IC), etc. can also be constituted. 

[0138] Furthermore, it is also possible to constitute the semiconductor circuit of the three- 
dimensional structure taking advantage of the advantage of TFT using a thin film, and to 
constitute the VLSI circuit integrated by super-high density. Thus, it is possible to constitute 
the semiconductor circuit which was very rich in functionality using TFT of the invention in this 
application. In addition, with a semiconductor circuit, it is defined as the electrical circuit which 
performs control of an electrical signal, and conversion using a semi-conductor property in this 
specification. 

[0139] [Example 10] This example shows an example of electronic equipment (application 
product) which carried the electro-optic device shown in the example 8 or the example 9, and 
the semiconductor circuit to drawing 8 . In addition, with electronic equipment, it is defined as 
the product carrying a semiconductor circuit and/or an electro-optic device. 
[0140] As electronic equipment which can apply the invention in this application, a video camera, 
an electronic "still" camera, a projector, a head mount display, car navigation, a personal 
computer, Personal Digital Assistants (a mobile computer, a cellular phone, PHS, etc.), etc. are 
mentioned. 

[0141] Drawing 8 (A) is a cellular phone and consists of a body 2001, the voice output section 
2002, the voice input section 2003, an indicating equipment 2004, an actuation switch 2005, and 
an antenna 2006. The invention in this application is applicable to the voice output section 2002, 
the voice output section 2003, and display 2004 grade. 

[0142] Drawing 8 (B) is a video camera and consists of a body 2101, an indicating equipment 
2102, the voice input section 2103, an actuation switch 2104, a dc-battery 2105, and the 
television section 2106. The invention in this application is applicable to a display 2102, the voice 
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input section 2103, and television section 2106 grade. 

[0143] DrawingJS (C) is a mobile computer (Mobile computer), and consists of a body 2201, the 
camera section 2202, the television section 2203, an actuation switch 2204, and a display 2205. 
The invention in this application is applicable to the camera section 2202, the television section 
2203, and display 2205 grade. 

[0144] Drawing 8 (D) is a head mount display, and consists of a body 2301, an indicating 
equipment 2302, and the band section 2303. This invention is applicable to a display 2302. 
[0145] Drawing 8 (E) is a rear mold projector, and consists of a body 2401, the light source 2402, 
an indicating equipment 2403, a polarization beam splitter 2404, reflectors 2405 and 2406, and a 
screen 2407. This invention is applicable to a display 2403. 

[0146] DrawingJ* (F) is a front mold projector, and consists of a body 2501, the light source 
2502, a display 2503, optical system 2504, and a screen 2505. This invention is applicable to a 
display 2503. 

[0147] As mentioned above, the applicability of the invention in this application is very wide, and 
applying to the electronic equipment of all fields is possible. Moreover, if it is the product which 
needs an electro-optic device and a semiconductor circuit, it is applicable to all 
[0148] . 

[Effect of the Invention] In the invention in this application, in order are cheap, and to use the 
possible glass ceramics of the formation of the size version and to utilize glass ceramics at 
insurance (contamination being reliable), the configuration of glass of protecting a front face and 
a rear face (preferably whole periphery enclosure surface) with an insulating silicone film at least 
is adopted. 

[0149] And a system-on panel can be realized by producing TFT using the single-crystal-silicon 
thin film formed on it using the smart cutting method, and a highly efficient electro-optic device 
and a highly efficient semiconductor circuit, and the electronic equipment which carried them 
further can be offered by the low price. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the making process of a single-crystal-silicon thin film. 
[Drawing 2] Drawing showing the process of the smart cutting method. 
[Drawing 3] Drawing showing the making process of a thin film transistor. 
[Drawing 4] Drawing showing the making process of a thin film transistor. 
[Drawing 5] Drawing showing the configuration of a thin film transistor. 
[DrawingjQ Drawing showing the configuration of a thin film transistor. 
.[Drawingjfl Drawing showing the configuration of a liquid crystal module. 
[Drawing 8] Drawing showing the configuration of electronic equipment. 
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[#fFIM**>«H] 

5 * &K ttttJlfb^f 7 * ^ fc 5 r £ * 4#« i~ 5 
[0 0 0 1] 

[0 0 0 2] &*3, *WJRB#*-ett»Kh^^^^ 
(J^T, TFT) s ¥«<*[slB, «***8*«*i.fct«I 

SIS i:Pf-». 

[0 0 0 3] 'lot, ±fB«F«F»*:0|SiaJCia<R^^ 
[0 0 0 4] 



h7>^^ (TFT) Sr»*i-6ttflf3WttH*tfCV^ 

[0005] ffifi^^agni^^-cte^ h y ^ * 

[0 0 0 6] y v-y^lLCD^t^ 

fcfefc, § b^cib^ / FaiSco^v^TFT(p3g&^^4: £ 

[0007] *o«<c*no*"c, s o i ms&mn s 

[0 0 0 8] ^*7^h^7htt (19963^ 7^>-^coS0 
ITECttdSJS*) fc ttflfi «9 S O I S^-ot'fc 

[0 0 0 9] tf^ K^x/n2 0 1 *f&mti-Z)Z- 

isT—isa^mcXyTk***^ (H + ) Sr»*Di-S. 
TK^-r^VO^PXMt- «tot^ KI>x/n2 0 1 F*9(C 
te N **T***SftfcfR/hfcffiJH (micro cavity) 20 
3*s»fiRSix5 0 *W»«fCH:, :o»/hi$S2 0 3 
«:**iT%a*JifcPF-6Cfc^i-6. (02 (A) ) 
[0 0 10] l[k\C ilEteSSrft^Lfc^V K^x/>2 0 
it, aicJMJto3t»ai£«4:ft5-<-^«>*xN2 0 4 k 

«rM"C«o**>*, 500 taftoinjiftttasriti-. r 

(B2 (B) ) 

[ooii] r o Lx^mmiuc xomm 205 

Six* fciMSi^y 3^*1*2 0 6W«lt«t: 
/fyK^x/N2 0H^n5c (132 (C) ) 

[0 0 12] t£oT, -<^!>x^2 0 4±lCfiTifit 
3fcSf»Bftfb«2 0 2 4:*»A^y ^^012 0 6« 

W4H2 (A) fc*5W5J*»fkB(2 0 2 0BWfc7k*>r 

[0 0 13] :5U|2 (c) «>tttt^»?>ixfcb, 

$ ^> ^iooo~i ioox:sft <o?aS"e 2 b*m c & i wmum 
asrtTo-cse^^^mjieji^y 3^»H2 0 7t» 

5o (SI 2 (D) ) 
[0014] J£JLhGD8H-> ^.-Wyh &«*«*Cffi 
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[0015] Si5T*fiwC0^-7— h# y hfe^rfij 

KcD^tti:^-tr^^— t^^t^ h, p. 25-32, 1997) 
[0 0 16] L^Lft^b, :oi§{:J:5i:^^ 
(^K^/\) tSrftSf^'&to-frS^ 

[001 7 ] 

[0018] ¥*NIr>y ^Vil^flJfflLrTFT 

[0 0 19] *M&m±±Kmmj&*ttX ft* tilth 
[0 0 2 0] 

[00 2 1] £fc s ffi^(DM(t '^7 5 0t 

oTMStt^iesttvyayRi, «riaift»ttv/"y=i 
^M±tc^^^/c^ 0 s B ^y a^JWUSr^^^/WBrt 

[0 0 2 2] ttO»WO«rittt, ffi^SdS 7 5 0^ 

[0 0 2 3] ftt<0*MO«ritf4, ffijj&tf 7 5 0^ 



[00 24] 44RXR(7>SKftfllAK{^^ U-Ctt, 

(1) SSttt 750 < C«±o?aft{cii8x.5Sii»f?ftttS: 

(2) ±AEii5ilSitett^7^S«<75^Hffi (4>ft<<tfcig 

(3) iftHtt^y =^K-efi*ixfc±iBSiSiBIIM±^5^ 

[0 0 2 5] *-*-y*y hmc£vmm.±.tz&v)<&fr 

Zti1tm&&i'!) = 800~1200°C (#l£L<te 

900-1100°C) ©JSDjRffliaSrllSi-i tt^±4^^ 

[0 0 2 6] t<D«felHK4: LTtt^SSdS*-**** 

ft^* ^KfTU 5o ^XOftUBKffiftttO. 
48x10" 6c C- 1 T^'9, i/ys^MKIffft (#M.15x 

\ZJ&j3 &$£± b^-T < , AnSft*Q.J£a>BSfc: v-y v<7) tf — 

y^^ (KM^tt) &^£§i#e::L^-rv\, 

[0 0 2 7] ^:^r% *JK»Wett5ijftiS 750 < C.«± 
(ttSftMte 800~1200°C. $f^L<fi: 900<-110(TC) 

[0 0 2 8] ^KBffiftfl»A{b:^^^Sr«tA 
[0 0 2 9] fc«U ^^^^^^^ft^^l^c^r 

[0 0 3 0] ft «Jlffc*7^0«ffif4^fl:^6,*« 
Si«ftfeftv\ L^L, »S< ffiyffiSr/»®S:l6«IR 
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[0 0 3 1] fcfcU ttWR«:AJRi-$MoX«5£l*tV 

'h ft ffitt ft <0 X fflM <h ft <b ft V \ 

[0 0 3 2] &>±<D&&m&LX, *«36W#btilfei» 
tti/y ^yg^HS (ff*L<tt£BB> *r««**bfc. 

S^m^S^y ^WRSrKtt*. 

[0 0 3 3] 

[«wojmto*iB] &mmw <d mmmm ^ o ^ -c , « 

[0 0 3 4] 

(35*01 1 ] *jt*«-Cf4, 

[0 0 3 5] $i\ SS^Lt 0. 5-1. Iran » 

0.7mm») oS B B B lb#^*g«l 0 1 ^^S^5 0 

±!&<D&LV&^m^i&&&®-lZ&&&i£Xftbtl1tM 
[0 0 3 6] *B»«^M^6#7*»KlCtt: 750°CJ^ 



[0037] ft**, Sel^^^^tciB-ra^ti 

*^l/Yzfy? ;ffr££?5£ fife, pp. 197-217 , igB^S 
JB. 1975j ijfcv\, 
[0 0 3 8] m&iktfvx^WMhm+xtbZtiK 

(Si0 2 ) . T/is^-r (A 1 2 03 ) SWtLt 

^7^tfc5:^^tt<, ^5^ofcS*T\ Mg 
0-Al203-SiO2^. PbO-ZnO-BzOa^. AI2O3 -B2O3 -Si02 
Zn0-B20 3 -Si02 »4W»*U\ 
[0 0 3 9] MgO-Al2 03-Si02^tOKj|6iftJeS{fc:^7^ 
tt. «*rii#J4:LT, Ti02, Sn0 2 , Zr02ft^Sr^, a 
-i?a?>fh (2MgO-2Al20 3 ■ 5S i O2 ) ZHfe&ftkl- 

[0 0 4 0] 
1^1] 



js^xtm (wt%) 


xio" 8 <t)~ 1 


S(02 


A1203 


MgO 


TIO2 


40—60 


20—30 


13—14 


9—13 


1.5—6.5 



[0041] i^Sii/h^^i^Bci^v/aiiy 

ftftifSrfiw L^-T< ftSfctf). ftS^<**ftt*Bttf> 

ftd 5 Si0 2 #45-57% , AI2O3 #20-27 

% N MgO #11-18% , Ti02# 9-12% 0)3—5*3. 7>f h 



^ [0 0 4 2] «itf38iaa!LCD*rf^«1-S4i* 

1.1-3.0 XIO- 6 ^^^^^/^^^ It, »2fc*i" 
«fttt*flS#? 
[0 0 4 3] 
[*2] 





X10" 6 <ic)' 1 


SiCte j 


AI2O3 


MgO j 


ZnO 


2r02 


64—75 


16—25 


3—10 


0—7 


3—10 


1.1—3.0 



[0 0 4 4] 1 tt, J^±<OSIft 



£J£itr T JJ 3* Sfa {b # 5 * (Na 2 0-A 1 2 0 3 -S i O2 
Li 2 0-Al203-Si02 ^) &m\<^Z>ZhhX%Z> 0 * 
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Sft#^*-cfc. 2.0-3.0 xw-G°c(Dmmm&M&# 

[0 0 4 5] ^(Dmm&cDmgMktfy* lOlSrffl 
SLrtifc, ^ B B B ^7^ i o i ^tt^I-yy =iy 

Rl 0 2*figRi-5o ^M^^MEE^CVD&T*^TV^ > 
i^iUU^V (S i H4 ) Xfi^^^V (S i 2 He ) 
SrflJ^*. 4 is, R«tt50— 250 nm (ft*tt^tt 100- 
150 nm) i:i-titfa^ 0 (Hi (A) ) 
[0 0 4 6] wO*fcWEEJ»cVD«te-CMKRi-5 4:g£tt 
ioi ^S^tfiiarsi, Sffi&iMratc^j-Lr 
^Isf^y 3^11 o 2**Ri-sri:dS"eta 0 & 

-*-*»5Nc#*ir>y ^lio 2iiri«£*ufev\, l 

[0047] #^ amMoa*rm\ wr/ya^i 

l o 2 Sr*^lc«HWb"f & I £ TJKBMbR l o 3 

{bLTSftSfcfbRl 0 3fc£{fc1-5fc«>, S&BtfbRl 0 3 
©IWtt 100-500 nm (ft*W»Ctt 200-300 nm) tta 

[0 0 4 8] Sfc, *PfHi«ia<0^#fi^*D<75 02 
8Kb, ^xyh0 2 gtfb, *^-A®Kb, ^nv^- 
vtmc. »*#JE»fb, *&g£ (hci) g&fbtfn^rtu 

[0 0 4 9] &*3, w^P^»l^ 0 B 0 {b^^^^^ 

tKMfcfbR^fiatin^xf^^co^a. 

U ^tr—i?#Xtt:?T 0Z.t tfST# £ Q IP^, Jt^CD&L*! 

[0050] a±o«i:ut, HS^fbR (Bftvjay 

R) i o 3^*rts*t«36«, mm<Dmic#&Si/v 
Rio 2(iSffii o i sra^atf*fcur*fias*L-cv^ 

SOT?, SftBHbR 1 0 3 t S« 10 1 SrSW&fraHc L 
T*rtS*t5 0 BP*>, jBfifb^7^S«l 0 1 te|£±tc 

[0051] 4*3, cr-msixOy T*s$jx5»fb^y 

SixNy -CSSHSSfb^y = >-R^Si0xNyTS£*i6gg 

fbSYbv-y =^R*tf<o»»tt^y avRSrfflv^acii: 

[0 0 5 2] IT, 4:JH»noSil««AO 5 ^<£> 

^ E fB^b^7^^fflv^5^^^ B B B ^b^7^^^tt 



[0 0 5 3] K^^l 04^ffiici-5 o # 

^K^x^l 0 4tt*0*ffi3^J»»{bRl 0 5T*1^ 

(H + -f;^) !T*>j&^.tcJ:oT*iKlT*>^JBi 0 6 

[00 54] &*5 N SRiBtfbR 105 Olfli 200-700 
nm (ftftfttctt: 400— 500nm ) t L, tK5R^ ^J-^O K— 
5x10 15 - 1X10 1 7 ions/cm 2 (9SL<H 1x10 
1 6-5X10 1 6 ions/cm 2 ) t-tZ> 0 dttJ^TO K— XfiT 

[0 0 5 5] ^ IT, ±Sfio«4Yb^f-9 ^101 
4 4r^i&T?ft5 9 &io1t, ^<£>t&, 400-600 X: (ASW 

fcnttotrc) ©as-cjp«Maa*ii6f. ^{b 

[0 0 5 6] CI 5 IT, «II1^^7ltb, # 
^K^x/nI 0 4Sr3l#|RU Jfeftfb#7;*l 0 l±fc 
/tf^K^^l 0 4 0— «-Cfcofc!IR»fbRl 05^ 

*8s^y ^sn o 7%m&$itz> 0 (ei 2 

(D) ) 

[0 0 5 7] £®*MfcfbRl 0 5fiIU2 (B) wist 
«*4*tfc*IMbRl 0 3 (ir-MtTTW^ LTi 

[0 0 5 8] ^rco^, lOnmWao^y^aKy r>xlg 
Srffl\ 900-1200^: (ftSfftfc: (i950-1050t:) (ODW 

jRfeasrffoTmiisji^y o 7<o^^^m 

$>Z> 0 LT, Sf&BtfbRl 0 3T^i^«a 

Sixfe^s<b^f7^ l o ll^eal^y^ynii o 

[0 0 5 9] *jHt«fcaoTf^»**ufciai (D) 

Hfc^iciwb^y 3v*-cft8u^5fc*, tig 

[0 0 6 0] [^J£0lj 2 ] *SHfe«-ett, fflxnoi 

RMI-^o Irft^ftNTFT (Nft^STFT). 
£PTFT (Pft^/HTFT) fcfirftWtt^a^ 
^-frfc CMOS Ett-Cfllfifc $ ttS iZi!)|H]S§^t/u ^ ? 

[0 0 6 1] 4*3, *i/y9mf&h\*.. *s? 

S(H)s§Tfet9, d/a3w<-^ihib, ^^ynjss, 7 

*IjE(eIS§, *6*ctt«»ttaieIK4if, a*^fttt I C 

5o 
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[0062] st, m 1 £^Tiftl|g Lfcfmxstcft 

JSttJB3 0 3 — 3 0 5Sr»jEftT5. 3 0 3(iCMOS[H] 
^OPTFT^Ml, 3 0 4ttCMOS|HlBSONTF 

T^SttB, 3 o 5«®*^ h y ^^iHiK^fStt«"C& 
•9, *jx^tbOW»fi30nmt*S«lc«lt|Sb'rfc* D 
[0 0 6 3] ft*3, *jt*«-Ctt»« 3 0 1 t LTSi 
0 2 :65%, AI2O3 :25% , Mg0:10% , ZrOz : 10%^*afiES:WT 
5eS{fc;tf7*&ffi^5o r©SS3 0l«38Wt?fc-5 
^JC«»dS*5. Sfc, 3 0 2^ a a H f^ynyg^i 

[0 0 6 4] I^Lti3 (A) <DVm&&t>1nZ>. & 

^ BMb^y = vM^fo«fiRsn«y>r h«gtUK3 o 6 

[0 0 6 5] y-f M6fKK3 0 6^MU:b, to« 

fig-e soo-noox; usfs l< mooo-nsor) ojBLfttt 
fcoffffitMRK^KiC^ittTTS^*, JStt»tt*«tffc: 

[0 0 6 6] r<7)03\ ftlJRaaoSHAtt^fiH* 

josiMQattTiciteioy-f h fetus from t> a 

[0 0 6 7] y^f h*£»Bt3 0 6 (^±tCNM^m 

tt^^t^ei^y =^b45W hm®3 o 7 

-3 0 9 SrMtSo Mi3 0 7-3 0 9 CDJKJ? 

fi 200-300 nmoteffl-caRTttff (03 
(B) ) 

[0 0 6 8] y-Y hm«3 0 7-3 0 9 Lfc 
y-f MS3 0 7-3 0 9 £ It K^Y^yf" 

KE«t«"Cri»fti/y svJKSrni^^^^TSfe^lciCH 
Fa ^$:ffl^5o 

[0069] w^igiat)^ hmm iaw* 
tarn. ¥* hmm<DT^m^tzUft&nmz¥4 hiim 

mt LT«iBTS»#-efc*. 
[0 0 7 0] PTFT^i^^l/^F^ 

* 3 i o-cEu Nffl*f**TS^*e« (***6«-Ctt 
yv) *-f^W y/7>r-^3^fc^7Xv 



^*E«rfH«3 11,31 2 <D— gflte^lCLDD (Lightl 
y Doped Drain ) ffi*B£ te%<DT\ 1x10 17 — 5x10 18 
atoms/cm 3 ]) ^SrS&SD lt*5< 0 (0 3 

(C) ) 

[0 0 7 1] U^hv7^3 10^U: 

&{cii9fe*PT^o row*, vistom&tmmc&m 

*^«ftW3 14t»rtt5. (B3 (D) ) 
[0 0 7 2] ^?LT0 3 (D) ^B^^ttfcb, 
Uy^K^^3 13»ilfcf, aij/^y^jSfe* 
ffi^TlM K^^-^3 15-31 7t*J*t5. 
JS^J-Cfii^-Y K^;*— A-3 15 — 31 7&Mfcis}) 

[0 0 7 3] **5, Kl?*— LTgHbv- 
y^>M^ffiV>5S^, fea B 0 {b^^^ 3 0 1 (DiRlJ®^ 

[0 0 7 4] w5 ttt^f K ^ ' — As 3 1 5— 3 1 7£ 

3 18TBU y^SrSSSDTS. r <OfiFtt*a<Z>«*DX 
a ct t) fc K-X*Sri* < T£ 0 

[0 0 7 5] XD^PXa{-«fc*9 CMOS0^ 

«^t5NTFT^)y^^3 1 9, Kl/-f^3 

2 0, {S»S^F#fi«lffi« (LDD««) 3 2 1, 
/*S*3 2 2«t^ 0 Sfc, M^^hy^^lsl 
BS:iSt5NTFTOy-^««3 2 3, KW^f 
^3 2 4, fiSft^ttttMc ( L D D^liJ) 3 2 5, f 
^*/U^l£««3 2 6*MII*T5o (04 (A)) 

[0 0 7 6] W:, us** 3 1 5*rBft*Lfc 

S;, l/'^ 3 2 7-CNTFTt45«tt*H 

U #o^«r5feai9ti«V^K— X*-ejR*pT*. 
n^SStaXSKJ; «9 CMOS0^Mf-5PTF 

*6»«« (LDD«) 3 3 0, ft^M«33 
ia*B3£TS„ (0 4 (B) ) 

[0 0 7 7] ^±<D$lt£LT, iStt«^O?F*fiife<oaS*0 
XH^^T Lfck, 7 7-*^7x-;K if— 

[0 0 7 8] 7&jo, 3 2 2, 3 2 6, 

3 3 lf4±<^tt«5c*3&saSjQ**LT, 
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ffi 1X10 14 ~ 1X10 1 7 atoms/cm 3 cOtSHtciK^ oT^S 
[0 0 7 9] &tc, 25nmj?(^^v'y ^>Wkb 900nmi? 
3 3 2 ^Mt^o ^LT, Ti/AI/Ti ()^mjiltc100/ 

500/100 nm) frb & s mmmxmj& is tis y-^msi 3 

3 3 — 3 3 5, yfl 3 3 6, 3 3 7 ^Mf 

So 

[0 0 8 0] 50nm/¥co^{b > V ^ >m 3 3 8. 20 

nmScQgHfcv-y ^ >lg (Hi^iirT) , 1 *z mJ?oo;t? y ^ 
^ K«3 3 9 0ffiS«fi^&«6m2 0«ini|6tRKSr^ 

w^*^(^20nm/5[coS{b->y =ryltj:^y^ * KI3 3 
[0 0 8 1 ] JB2<OJHBI6lftl|JlSrJgfiKLfcb, m^mm 

[0 0 8 2] * IT, 300 nmJ¥£>^* >J8££/75cil U 

^^>^Cj:^7 7^^^^ 3 4 0^MtSo - 
^^^ 3 4 0^®^^ h y ^^{pJS§_htc^V> 
TFT^B»»ft^iij)fctrK-t"Sas5>^|BJ|Sn 

So 

[0083] z<Dm. wjcoHPSf-ettiii*^ h y 

[hJSScd y«!3 3 7 t^7y^v^^ 3 40i:^ 

if^>y^yi3 3 8 c*te^fl^>y a^Bt^DMt^y 

KK^ti3 3 7S:T»ti, ^7^^^340 

*±3&wmt-tz>m^m3 4 1 £i#j&i-So z<om 

5 r fc # pitgT*fe5o 

[0 0 8 4] L,xy? v?-*'*? 3 4 ORXfffim^ 
*3 4 1 SrJBfiguytb. 1 Mmf^y>f * KJffi&JgjS; 
ttl3^ffSii83 4 2<i:n o tut, ^>-^ 
h*-yu«r»*uraH»«li (ft*ttfcWti TO) tr 
«fiKStt5W*«ffi3 4 3Sr120nm<Off$^^i-So 

[0 0 8 5] **#HSl*-C 350 < C2B#WSS 

0 4 (C) \Z7Fi-mt£T ? <rj-7-* h y **&Ea s 7e/* 
[0 0 8 6] 0)Jx:tf, ty7l/^y 3 /uK« (SfiS) 

(iNTFTs PTFT*lc60-80mV/decade N 



TFT^)i#Mglg (^etry^) & 300-700cm2 
/Vs. PTFT^tlf^li 200— 400cm 2 /Vs ^HS, 
-TSo 

[0 0 8 7] £fc N TO^ynyfg^^h^jy 
h L X V ^ 5 CO tSfi± ^ it S <7>§|/f:<£> 

S*t3WSSTFT (B*-^ h y **0»&«dfrf-;5TF 

T?feS 0 

[0 0 8 8] Sfc, 7^f-f^hy^^S«^L 

[0 0 8 9] fc*3, r^r^^hy^^ssomtj; 
tf, TFT«^[p]^ia®^^^#^s^icistfi-s 

[0 0 9 0] 0Hx.fi* ^ISWTIilifgi: UtgM 

h y ^ ^SfcM^l^ISt^, r £ as-?* So. * 
fz, 7^T^7>hy^xss^^^5 
rf£ B H B {k^^^^^r^s^^^< , 

[0091] *mmmxi*T * t >( -J-* hv 
[0092] cn^j 3 ] ^mmmxnmmm 1 , 2 <o 

»^tc:^v>T^ B B s fb^^^^^^sfc^Oite^v'y 

Tt^p^-rso 

[0 0 9 3] mfctLXSlOi: 52.5, AI2O3 :26. 

5, Mg0:11.9, Ti0 2 :11.4 «M^i:t5M B a Hft^7 
^^rffl^-rSo ^tiHi»J»AMt L-CTi02SrfiJMU^:M 
T/P^ y con— h*«r*ft^f9^-e*>6. 

[0094] ^tc, ssir;ij® 
W^at^y (silk) ^satfbtt* (n 2 o)^^ 

So 

[0 0 9 5] ^(OSt, fiKJRtafitt" 800-850 «C (*H 
tS0iJT-il85O TfTV\ t*t-pnort»*^©«tJltt 
SiH4 : 10-30sccm, N2O : 300~900sccm ^-TS 0 * 
7c:, RjcSffi^tt 0.5-1.0torr ti"*ttfAv\ 

[0096] fiKK^i ^xisrish—mumm 

(N2 0)Xfi-»{kaSl(N0)S:ffl^n« 600-650 toi. 
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mxmikmk->v avitsrSrttsr fct-css. 

#£\ ^JSffi^te 0. 1-1.0torr ^l, *ti?tl<Dtfx 
«E*W:SiH4 : 10— 30sccitk NO2 XfiNO : 300— 900sccm 

[0 0 9 7] *jH6«<D»fi\ «IB»CVDS:K:J:!9» 

[0 0 9 8] ^(Oii^, J*R^^ £ L"C40~50sccm(O v> 
^n-;W>7^ (SiH2Cl2)£ 200— 250sccm WT^^ 
T (NH 3 )£:£fflV\ j&mu&& 750-800 °C. Rfc&ti 
£ 0.1-0. 5torr ^i"tttfftv\ 

[0 0 9 9] fiffcf!) 3VKtt*7^*^*aS:HJJ: 

[0100] immm4i *mmmx^ mmm 1 ^ 

<Dty;mX3bZ> 0 
[0 1 0 1] l^5K::fc3^T\ 5 0 1}j:g H a B M7^, 5 
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5 r ^ tc j: o , ttr is # 7 * m m. k m » a ^ y y-mmzmfc-t z <D T.m t . 

8 ] 

^^Di-^^^tc^^7K^T-|l^^nfe7R^j r r^jA^^^^fifei-5^2cox^j:. 
T**ff^&frBasflgj$g;h,fc|(iiB->y ^>-g^^^»L, &<rLfcitfJfB#7*ag&t>- 

utr ts y 3>»jsiffti iteiLTi!E->!i a^sg^^riisnfc^caKjT^a^jB-cgijuti- 

[ ft # JS 9 ] 

mm-t z> t £ v & m x* m i% z n tc * m n % & ?>■ m & m & -t z, m 2 <d j:m t . 

mmm i <v T.Miz&\,^xmm&is v = tnt«ii&# 7 *&mt . iu is gs 2 c x 

g«Rt*ffitB->y =*y; K«$rftl»RfeglTiltrf5^!) ^vSfetc^^gjxfcTk^jT^a^^ 
T- g| -f 5 r «b K: J; 9 , ftu !B^7^S«fc*^f B ->y a^fcmSrJBj*-*-* $ 3 C I @ t . 

[IS*9l 0] 

S ift fl* 7 5 O t^± ffe5^7^Sg(O^^HcaEI!iC VDfel^ J: ») 3 ^ 

mmi-zzkic£V7kmxi&y&£fttz.7kmfthv<&mzMi&^%m2<Dj:mb. 

ffl IB SB 1 <P X g K: 33 ^ T <6 » tt -> y ^^BtasflgftSjxfciltrBaffT^gS^ i!Ei2QI 

a^j3v^T ^ajfir»>a»J8^?gfiR$ttfcairiB'>y =-^gtefrjg*b, g»LfcBtris^7^ 

g g R I* hu IB y av ggfrflpS&tegl-Cfltns^y J^g^ic^^^nfcTk^ff^iA^Jl 

[ ft * JS 1 1 ] 

7 7bmm#m i o ovf ^ fe t , iulEfB3c>xg(Qflnift& i 3it;:g;t>iiii 

[ 1 2 ] 

w&m 7 nmrnxm 1 l cvfti^-g icfev'T. c # 9 * & & tt » a -ft # 7 * 

1 3 ] 



(3) JP 1999-1 63363 A5 2005.7.7 

Q,ii4 5 JiS5 7%, A 1,0,112 0BI2 7% > MgOttllflll8%, T i O , li 
9 7iS 1 2 % X S to jflv^Sl £ jri|%j:t^^ift$IO^iS^fe. 

m*«i4] 

W#3g77I)Sfg3ftigl 2 (P ^1* — 3g Id js ^ X , BMlS^7^StS<Q^7^ia^^S i 
Q,tt6 4»17 5%, A l,Q,ttl 6Jii2 5%, M g O B 3 fll 1 0 Z n O (1 0 

»17%, Z r 0,(13 7)11 0%-efe5fePlrffl^5r tS:W»i:t5^»ft:gtO^ 

1 5 J 

[ mi je m *-* « * ] iai 

[ffijEft** g « ] 0 0 4 2 

[ *t jE ^ 1 
[ 0 0 4 2 ] 

■t ^ i 5 * m -fr Id (1 IT L) CD 38 §^ aa "ft # 7 ^ ^rfflv^S i; M^^o #J * ti , ^ A tB # * 
*5— 53SH*f*:t?, 1 ~ 3 . 0x10 — 6 °C — 1 to tt3kft.it 9 x t L X 

, * 2 id * -T «K * I* b b b {t # 7 * » h z> „ 
[ ]E 3 ] 

i « ie ] §j§ m m 

[f*IE*f § * ] 0 0 4 4 
[ tt 3E # ifc ] £JE 
[ iE CD f*J 3? ] 
[ 0 0 4 4 ] 

& tt x a«o * 1 * ( # « « M w * id ife » at -e ^ £ ic « a i-.a «* ) *J6-&jir/i'*y3R«s* 

<fc # 7 * (Na 2 0-Al 2 0 3 -Si0 2 3fc, Li 2 0-Al 2 0 3 -Si0 2 ^l?) £ ffl 5 
d t t X- £ 5 . Sfc, m B & *S # « Id /h $ ^ ( * fc 14 -fe? n Id jfi V> ) j£ £ # 7 * X t 
. 2 . 0 ~ 3 . 0X10 — ^^(Ol&m&l&m £ ft 3 #7^lr = -r^y^Lt, ¥31 



JP 1999-163363 A5 2007. 8. 23 

[ SB E ft J *7»pgJS2K# 

0] 19¥8J! 23 B (2007. 8. 23) 

ftM ¥ 1 1-163363 
[4*113 0] 1 l¥6fl 18 S (1999. 6. 18) 

[WSft-f-] #§S¥9-337670 
[ IS IS 4# WF # SI ] 



H 0 1 L 


29/786 


(2006, 01) 


H 0 1 L 


21/336 


(2006. 01) 


[ F I ] 






H 0 1 L 


29/78 


6 2 6 C 


H 0 1 L 


29/78 


6 1 8 Z 


H 0 1 L 


29/78 


6 2 7 D 


HO 1 L 


29/78 


6 2 7 E 


H 0 1 L 


29/78 


6 2 7 F 








immn] ¥^19^7^90(2007.7. 


i^mmiE 1 1 










[ fit jE » ft JS g £ ] % 13 






EX 




[ ffll jE 0 rt § ] 






[ 9B ejf co 45 & ] 







[tMiEttMiWMz, ] mmm 

[ tt jE Jfc « 1 £ ] # I? f i * $5 ffl 

[«jE2fjfe] 

[HflEOM] 

[ W f f f » * CO ffiS ffl ] 

[ n * * i ] 
[ n * « 2 ] 

$i$ztf7xmm.i:ffi%5.mm.jgb<Dffii£& > z>, m it & -ft y = ^ bi * « gut y 
t , 

[ IS * 31 3 ] 

# 7 * SIS i: . 

itu IE # 7 ^S«±comiS B l v- U => y|fti5i l ^^MRXim 2 Jl £ , 



(2) 



JP 1999-163363 A5 2007. 8. 23 



ffimm 2 St£Jf£*-f 5 Pf t^wuSfg ]- y s 'J * ? t ; 
[M*« 4 ] 

r 4 fc i4 s ft -> y =*>mt * 

[»** 5 ] 

t**3Si*fc(4»*«2ic*i^x, nu ie » k h 7 >- s?-* * (4 ^ - h m m <o m m k -y- -y k 
l m * * e i 

IS * JS 3 * fc {4 If * m 4 (C *3 ^t, BufEN^--ir^/uS»IIh7>-v ; ^^S.O ? ftfIlSP^^ 
4^IHIh7>'v ! ^^l4, ^n-?:*tb^-h*ffi©iai|Sfc:-y-^ K^-/H:tt5:H 
Witt 5fi*ll. 

[ if * * 7 ] 

»*«5 tts^r, SfHESttJBH:^ + ^^«*««, V - * « * , Ff^SS, X U< 
Ifig^liftSSitL, fltHEte*£*#£*9««W:fl&«E1>->r K * * - /k& T SB K: K I* ?> *u 

[ ft * 3S 8 ] 

fflfSfc* 6 fc*3W-C » fJfE#§ 1 S ft B & T>* BU IE 3? 2 SttJf (4, ^ tL^tl?- -V jr-^Mf&m® 

, y - * « # , k > « « , stfiss^iftffli^ti, sa sua * ^ *e & « % 

[ m * * 9 ] 
[ t * * m i o ] 

fS*«2Sfc{4tt*iS4te:*jvNT, mr ie k ft s ft »> y => v r * fc (4 tfr ie ft -> y = v us 

[ 1 1 1 

f»*«17i^fi*JSl 0 O i* Jx *> — *S V T x BufESSfh^^^^^^ffl^T^^L 

[ w * m i 2 ] 
[ si * m i 3 i 

9 * , * V !r 4 mm.X 7 X . * 14 , MgO-Al 2 0 3 -SiO ! IH<ttAl ! 
O 3 -B 2 0 3 -Si0 2 m^ M.T/P* U*5^-C45lii»tit5***8t. 
14] 

§&3fcJSl7i^si#JSi 3 <£> <^ T ix a» — fIIE^7xStSi4M^^7 5 OtHi 

15] 

a*fli »ia**i 4©v^t n*>-ic*iv^T, m ie » tfi a > y = ^ » m (4 , * & B a B -> 



